Abstract
89
The molecular mechanisms underlying this plasticity of sLNv are poorly understood,
90
however. The transcription factor Mef-2 was found to control circadian plasticity of sLNvs 
126
is under circadian control ( Figure 1A ).
127
To examine the circadian role of miR-263b, we analyzed the previously generated miR- 
138
Next, we utilized a GAL4 knock-in replacement (Δ263b-GAL4, (Hilgers et al., 2010) ) to
139
drive expression of miR-263b, resulting in a 9-fold increase of miR-263b abundance
140
( Figure S1 ). The overexpression of miR-263b disrupted circadian locomotor activity 141 rhythms in DD ( Figure 1B and 1C) . In addition, a significant reduction of morning
142
anticipation was also observed in these flies ( Figure 1D and 1E). Together, these results
143
indicate that miR-263b KO and overexpression of miR-263b both decrease the robustness
144
of circadian locomotor activity rhythms and suppress the morning anticipation in LD.
145
Notably, the free-running period was not significantly altered in the flies in which miR-146 263b levels were abnormal ( Figure 1F , Table1).
147
Figure 1. miR-263b is rhythmically expressed and regulates circadian behavior.
149
Quantitative-PCR analysis of miR-263b from adult brains of wild-type and Clk Jrk mutant flies at the 
160
Quantitative realtime PCR analysis of total RNA prepared from adult brains at ZT13. The relative expression 161 levels were normalized to 2S RNA levels and were further normalized to w 1118 control. Data represent mean
162
± SEM. n.s. no significant, *P<0.05, **P<0.01, ***P< 0.001 determined by Student's t test. 
163

212
(A-B) Quantification of PDF staining in sLNvs at ZT2 and ZT14. Data represent mean ± SEM
213
(n=18-21). n.s. no significant, *P<0.05, **P<0.01, ***P< 0.001 determined by Student's t test.
214
To test whether sLNv dorsal projections were present in the absence of miR-263b, a 215 membrane-tethered GFP (mCD8-GFP) was used to mark the PDF projections under the 216 control of a pdf-specific promoter. As observed by PDF staining, this marker revealed 217 that the dorsal axonal branches of sLNvs were dramatically reduced ( Figure S4 ).
218
Interestingly, overexpression of miR-263b caused similar defects in PDF axonal 219 projections ( Figure 2B and 2C). These data indicate that the proper level of miR-263b is 220 required for the circadian structural plasticity of sLNv dorsal projections. Figure S4 shows the axonal projection of an sLNv labeled by a membrane-tethered GFP. 
222
227
The structural plasticity of sLNv dorsal projections is under circadian regulation and is 
264
One of the potential mRNA targets was Beadex (Bx), which encodes a LIM-only protein.
265
A disrupted circadian rhythm was previously observed in flies with mutations in Bx (Tsai, 
273
To test whether miR-263b directly binds to the Bx 3'UTR and inhibits its expression, the
274
Bx 3'UTR was fused downstream of a luciferase reporter and transfected into S2 cells.
275
Luciferase activity was significantly suppressed when miR-263b was co-transfected with 276 the reporter. In contrast, the luciferase activity was observed in the presence of miR-
277
263b when the putative miR-263b binding sites within the Bx 3'UTR were mutated
278
( Figure 4A Figure 4A ). We expressed these two reporters using a Bx-
284
GAL4 line, which is expressed in the PDF-positive sLNvs and lLNvs, as well as other 285 region of fly brain ( Figure S6 ). Strikingly, we found that the expression of EGFP under 286 the control of the wild-type Bx 3'UTR is significantly lower than the mutant 3'UTR in both 287 sLNvs and lLNvs ( Figure 4B and 4C 
299
(A) pAC or pAC-miR-263b were co-transfected with pAc-fluc-Bx 3'UTR or pAc-fluc-Bx 3'UTR
300
(mut) and with pCopia-Renilla luciferase into S2 cells. After two days luciferase activity was 301 quantified. For each condition, a normalized firefly/Renilla luciferase value is plotted with SEM. 
(B) Representative confocal images of Bx 3'UTR (Bx-GAL4/+;UAS-EGFP-Bx 3'UTR/+) and Bx
312
Data represent means ± SEM (n=45-105). **P<0.01, ***P< 0.001 determined by Student's t test. Figure S6 : Bx is expressed in the PDF positive sLNvs and lLNvs.
314
315
(A-C) Representative confocal images of fly brains, lLNvs and sLNvs stained for GFP (green)
316
and PDF (red) dissected at ZT13. Scale bar, 100 µm. Figure 5A , 5B, and 5C). Interestingly,
325
when Bx was overexpressed in miR-263b expressing cells results were similar to those 326 in the miR-263b KO flies ( Figure 5A , 5B, and 5C). The rhythmic change in structural 
381
Discussion
382
Here we demonstrate that miR-263b is critical for circadian behavior rhythms and 
408
( Figure 1A ). This apparent discrepancy between the expression peak and function peak 409 may be due to the mechanism of miRNA action. Most miRNAs function through 410 translational inhibition or degradation of target mRNAs so it is possible that the peak in 411 protein abundance of miRNA targets is opposite the expression peak of the miRNA. In 412 the future, it will be interesting to see whether Bx has a peak of abundance at early 413 morning that matches its function.
414
Evidence suggests that miR-263b regulates Bx expression in the sLNv cell bodies.
415
A previous study and data shown here clearly show that Bx is enriched in sLNvs (Fig S5, 416 (Tsai et al., 2004) 
489
Each experiment was conducted three times. 
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